Potassium transport coupled to ATP hydrolysis in reconstituted proteoliposomes of yeast plasma membrane ATPase.
Potassium transport coupled to ATP hydrolysis has been reconstituted in proteoliposomes using a highly purified plasma membrane Mg2+-dependent ATPase of the yeast Schizosaccharomyces pombe. The ATPase activity in the incorporated enzyme was strongly stimulated (2.2-fold) by the H+-conducting agent carbonyl cyanide m-chlorophenylhydrazone (CCCP). The H+/K+ exchanger nigericin (in the presence of K+) stimulated 1.6-fold the ATPase activity. When both ionophores were added together, the stimulation was increased up to 2.7-fold. When a potassium concentration gradient (high K+ in) was applied to the proteoliposome membrane, a significant drop in the CCCP-stimulated ATPase activity was observed. Inversion of the K+ concentration gradient (high K+ out) did not decrease the stimulation by CCCP. High Na+ in also decreased the stimulation induced by CCCP in the absence but not in the presence of external K+. However, high Li+ in had no effect. Direct potassium efflux from the proteolyposomes was detected upon addition of MgATP using a selective K+ electrode. The ATP-dependent potassium efflux was abolished in CCCP and/or nigericin-pretreated proteoliposomes. However, during steady state ATP hydrolysis, a transient and small K+ efflux was observed upon addition of a CCCP pulse. I propose that the plasma membrane Mg2+-dependent ATPase in yeast cells not only carries out electrogenic H+ ejection but also drives the uptake of potassium via a voltage-sensitive gate which is closed in the absence and open in the presence of the membrane potential.